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ALU 



I CI 



(2) 0 0 ] - 5 1 6 9 1 6 

Btrien- j:o^"=^ifl$ij^p^Sti. fliiiep^ /d-^. ^ ;t^±H^rle^•t»;'\T='- 
[»^]fi3] mien - F;fe J:c/^^$iJfp^M(i, fltriB^ ^ U ;()^^ ] -7 - K 



(3) #^2 0 0 1 -5 1 6 916 

imMm 5 1 miBn - K^5 J: a^t&^^Jfp^g{i. 



(4) 4^^2 0 0 1 -5 1 6 9 1 6 



(5) #^2 00 1 -5 1 69 1 6 

mU^ y hR^T Fl'V^iJ^^^fi. tf>y hR^HS-^^f ^T^^y ^fti^&t- 
m^mi 8] fating {i T Fu-j?; ^T?^^, 7mm.<Dr 



C6) #^2 0 0 1 -5 1 69 1 6 

[0 0 0 1 ] 

-7^ ^ua> hu-^<DXo^^^^nti5tm.^W. (CPU) Km-t^o -^^^n 

, ^^yj:.-r'<~K^A.fzry^^7.^X^X-^^o -^651^ v-f ^J' n y n -b-ij- ti 2 
o<7)i5^;V'^7'tc^»t^*LSo -T'^^-^^-a-^^'-fe^;^ h • ^>\£^-^ (CISC 
) ttcttm4^^^'ty h-ay^fa.-^ (RISC) <DJ:^ 'SrRffl -fi^-. is 
J:U^-rv^;u#-^^S7'n-bHt (DSP) <DX^^j:!W^mm(Dfzibizmf^fifz 

[0 0 0 2] 

t*oT'eE^(^aMc7>-r- ^ ^^?!kJii-;S, i 9 l'IS:ft?tLTv^<g>o R I S C^ J: iJ'C 
I S C7'n-feHj-f±Ji2;5SJC^-r^$iJI?g<i'5rV>5{»^ D S P yn-b-9-;6«:#-r^ •7'n-b-> 

[ 0 0 0 3] 

DSP yn-b+>-{±ii'^. ^ A I/- ^ is J; a="-it-f X;6^^J|5g^ ti7t:#ffl^ ^ V 

t 'J t tLTfe 19 . 2 o<7)^^&t'- ^ ti 3 lUO-ij--^ ;V-eTi^ -b 

y^-C§;g)<t9H'^oTV^i,o ^ tlfi^^^^Nfi^?^^ ( non orthogonal operat 
ions) ^^c?-^. T KV-^^iJ^'-t- FlcMLv^M*^J^jD;t^^:^t 'S: 19. 

ii^<Dm\a\^izu- V'L^j: <Xli^j:h^^^^o v 7. ^ 7 r ^ ^Vt&^j^ i <t . -e 
Oct 9 C" T'7*ni5'-7A-|-'2>«:i.t Offline 



(7) #^2 0 0 ] - 5 1 69 1 6 

10 0 0 4] 

' yti-b-^i^^fP^mnnn^m^m. (cpu) <7)t*<7>ix-7;^i$' 'b^;rL^v^o 

m^t^-Xm KT^'^. V 7. ^ O'l^ffi ;6^$iJ KB SI n e 
10 0 0 5] 

[0 0 0 6] 

>=§r'eRfx.-r^«9 ^'7^;W7- FipS^s'T;^^^ hHIB 1^ v ;^ 3^ n - F^iCK^M^^^ 
X^<D-t y h ^^LT*5»9 ^ ^ttHJ: V)^ l (7) v ^ (7) y hltU~ F^-f > 
- F 9 -f > <?: ^,^1" ^^t :b^X ^ ^ o x - ^ ^Jik^^S <i a - Fi5 J; 
[0 0 0 7] 

^JS^J<7) 1 o-e{±. n- F;fe<KO'^&ffl^J®^a{4, 2 o<7>il^-r<i> "7 - F$- ;^ 
^ U f> ^ 1 i3 J: 2 CO V ;^ 3^ co-b ;^ h t Ji ^ ^ 'J 1 is J; 2 
c7)Vv7.^(7)-b 7 hsS-tj. ^^ytcn- Ft ;l:f4feM-r'S>^S^^)ix.XV^-2,o m<D 
^mn-Cii. :<^Vi!)^h<D 1 7 - F^ 2o<7)/^-■7 7- K ^^MT ^ ^ t B 
s LT/^- 7 7- FJ4> m 1 Olx-vT. :J'<7)-t .y h*^f><^^ 1 V v:^ rJ' . :fc J: 
^2<7)^v7.i5'<7)-t y h7j^ib<7>|^2 U~J7.^ IZ^I^^ fl^o ^^--7 7- FtiU-v 



(8) #^2 00 1 -5 1 69 1 6 

( Sign fin ) ^tL^o 
10 0 0 81 

^ 6 4 e-7 h-r-rJ^^Sfkil^gj-^V^Tfi. 2o<?>3 2 If -7 b^N- 7 7- KiTtti 

[ 0 0 0 9] 
[0010] 

:^^m\^J^^r~ ^iummm^it. r-^^j^i/r h^i^^u-y^^^^^-t^m 

79 mLif^MM(D7 9^9-^^ X^aSn^K-ti>79 y 9 *V y 9 t LT^fs^ 

v>3- Y\z.mw.'t^^^t^x^. -r^x(DVj7 9x-u^mn'hmm^^£^o 
[001 n 



(9) #^200 1 -5 1 69 1 6 

[ 0 0 1 2J 
I 0 0 1 3 J 

[0014] 

[0 0 15] 

. m 1 (o^m^x-^^o 

[0016] 
[0017] 
[0018] 
[0019] 

12 9 lis Fi Ry ^ )i^^mn^^M^r-ri>fzi^<Dr- :$'^m^w.<DmMM^^-r 
[0 0 2 0] 

fi 1 6 e y h ^ . ^ t T 1 h f± 8 t: y h X^^o A,:^^mkt Z 2 \£ y 

[0 0 2 1 ] 



(10) #^2 0 0 1 -5 1 69 1 6 

>tL^ 1 "7- hM*f^Jx.Jf 3 2 tf 7 h-CJb-^o v {i 2 o<7)^;v- 7". f| V v 
XrJ'i3J:t>'^^-y7.:?' US h^h^X^^^bo CO^Jt^fi WvT. ^J' fix- ^ V v 7. 

■C^^. -e<7)?t4?)p( ^ 1 <7) 2 0(7)3^,^^^7- F?rT V U 7.-^ ^ t -^^-C ^ & 
o Vv>?.:J'7T^;^2;5^f>^^U^gl^^ t7t{ici<^il?|pi^<7)^3i<7)M, n- 

rymmmm^M2 a <7)t kv^^. ^ cfcu=~>eti-pnc7)P-y;^^' 2 

b^^l^-r^o l^->^^^7r-^';^2{i^2<7)/^^y 7r/'MS^^S2 c^;?f>J^* 
L. ^<7)^312 c f±«^<?)^^f^S4 . 5 *3J;C^'6 t::^^LTV>So ^2^N*j:^7{>« 
, T 2 c t ^^T^S 4 . 5 i3 J: CI'' 6 i: CO W <7) V > ^ t LTIgltj- 

1 0 0 2 2] 

ia2t::. V->*;^^^ 2 b i:^-^ »; 1 <?) M <7) 3 ^ -> a >^J: i9##fflt^^-ro ^ 
K 1 e i3 J: (^^"7 - K ] f . S ;t (i 7 - K 1 f :fc5 J: ?/7 - K 1 g (c iBjBtJC 7^ ^7. 

^ > 1 a ^ . »J^a 1 2 1 7^cl± 1 ^-^^ L P V ;^ rJ' D 1 . D 3 . D 5 ^ . 
. . D 1 5 i VV7^T^2. D 4 . D 6 ^ . . . D 1 4 (O^^^M-^-X^^W: 

^^tLTv^^o ^SBti-^^^ 1 d^mm^m 3ttz\t\ 2^iffLX^l^^y7 
^D2. D4. D6, . . . D14 tfzti^Uz^^^D ] . D 3 . D 5 s . . . 
D 1 5<^v>1-^a^MCg^-r-S.o m<^}p}^^^x.i> ^-U-y^^Di. D3> D 



(11) 0 0 ] - 5 1 6 9 1 6 

5. ... D 1 5^XZf^l^'J:^^D 2. D4. D6. . . . D14 Ji^tL-PH 

111 <0-r-^A;^J9^ > 1 b<?)-t-7 h t ;^:{4^2<Dr'-^A:^7'1' > 1 c<7)-t .y 
h (7) -f ti ^-g- $ o 
[0 0 2 3] 

:$:%§gt^ 2o<Dr-9U- 1 -9->r ;^-e^.^«^al-r 

lo(?)^^ 5U<7)^^';--7"- :5'^^3iL'5r»tti«f'5r^^v^o 

T&^ltfe^o ttoTx-^^p<^';(*l<OttS<7)fBMStit&jW-r;6i<!:^^'-ei;. i 
[ 0 0 2 4 ] 

#Sll<7)^^{i ri^ vJ^tJ' i;^*7*;W'7- K^a- K ( load dcxible word to a r 
egister ) j ^^'g-^x.^o n^V - Y\t^^^)is-h-^ 
ck 9 H > -r - ^ m;tJ 9-f>l a*5J:if/l d LT n - K „ i <7>-t - F 

-Cfi^fi ] 2i3 J:a= ] 3 (i-^^uf-yi/^'-y- 1 LTS)f1^L> x-^ > 1 a 



(12) 00 1 -5 ) 6 9 1 6 

Klf. t v»9 J: 9 l^. li^J?tL;tT K^;^lc;fev»-?:^Laii-i t*-*-e^^o 5 
[0 0 2 5] 

BtH^'^Tt J: -7 J'^ ;*:^tt««Jj::i3ViTli^ ^ft 1 (7)7"- ^ai:tJ5W' > 1 atc^v>> 

y h t LT^ Vvy!. ^ D 9 ^^^^-r^^^f^. p< >; -tr;n e {i^^ > 1 a 'Sr <b 
ani^ESiSctC/I 2 $-^;hLT^->'y!vi?D 9 tw^^^ti, ^ ^ >; -t 

;v 1 f liy-( y 1 d^hlfi^^W:9i5XZf } S^^LX u-y:;f,^D SK^m^fi 

1 d^^O=~t:i^*9 fe<J:i/l 2 LTl- v ^J' D 9 {'^g^^ tl. 7^^^^\^m< 
1 g{i7-< > 1 a'5r^?^t^^®8i5j:a=l 3 *^LTlx'v;^3'D 8 K 

> 1 a ibC^t^i^S S^iCK : 3 $-:/hLT l-v;^^ D 2 tc^g^E^ti. 7!>^o;< ^ 
';-b;n Hiy^ y 1 d^J:hlfi:.^W9mx/l 2 ^^LX V^J 7. ^ D 3 (c^^ 

. ^-Yy Vb Lri^l'v>?.:J'D 2$-*g^t- p<^';-h;H f (i^^ > 
1 d '^^?/{i^M9 *5<}:i/l 3 "kift-LXUz/T. ^ D 2 tc^^^tL. ^ >; -fe 

;H g 7^ > 1 d ^>«/{c^a 9 is J: 0= 1 2 ^^/r LT l- 3^ D 3 JC^^? *t 



(13) it#a2 00 1 - 5 1 6 9 1 6 

[0 0 2 61 

fc) K^S-D- F ( load two half-words Cpacked) ) j ^-^-^^^^ 

^^-yu- VKl[^^t&^^-ri>-i\ -Ifnjji^gl ( zero extend ) -^^^^^O 

2 ^7 hti«?*i:g,o f ^cJi^mg fi^W > 1 a t 1 d /5^p>$ 

^ -etLJiJLno^i-^fi" 0" r-mtbhti^o mm 2i^XX/l 3 5{»^#iht^E^lc^^ 

o^M^ <4&.ffl?n-g>o ■^*«-fb?ti7t:^^-e{i. *T^> ^ 77- F ( i 

east significant memory half-word ) fdr-^H^^ iJ' ? tL. C<7)^^^ 

v:J?.^^l|l^^i$-r^^l✓v>>^^^l:ft_h'^i/^-77- F ( most significant half-w 

ord ) i}mm^n^o 

[0 0 2 7) 

^511^1^ i '9*tfT-^-g>»3 <^M^<7)^^{i. u^*?»9>;g> rJf?-^# I; 7 7 -> 3 
>^ 20U - F ( load two signed fractions ) j -^a^x-^^o ^<D■S^i^X-li 

. -r- ^ y ^ y I a t fzii 1 d ^^■ffiTd^-A^h'y- Fj^^o- F^tL. mws t fzii 

9 ^9^^-■77- FH:9-ifl$n. ^*i-rtL07- h^<D±^^^Ki^m^ti&o 
jj-yva LT. 1 2 *5 J: 1 3 ti^ tL'Pn.<7)^^- 7 7 - F'^7- Flc-b* 



(14) !|t^2 0 0 1 -5 1 6 9 1 6 

[0 0 2 8] 

fc) >'^-•7 7- K$r7. ( store two half-words Cpacked) ) j ^^-e^^o 

tfzd 1 0> iSct c;^-r-i5'A^J7'f > 1 b $ c (D^^-fn-d^^ 

[ 0 0 2 9] 

^T ( store signed fractions ) j ^^-x^^^^ ^KD^^Xlt. ^is X 
fi^ho 2 o<7)/>-7 7- K{i 1 7- K{c|±-^?ti. -^jWf-T'V'iJ'^j- 7 ^ fzl± 1 0 

[0 0 3 0] 

?s ^ i)'h<D y y — K$*7> h T ( store double word from data registers 
) J -^^X^^o Z.(0'^^X\t. ^^XXf^]y^y7.9<D^yTyV\t'^)V^-yi' 

i^-V'mW.l tfzii 1 0<7)i/^-fn:d-n«*&?tL. x-^A;d7'f > 1 b^^J:CFl c 



(15) #^2 0 0 1 -5 1 6 9 1 6 

^ o 

[0 0 3 1] 

YV^yy^^A^- KitiS/s\x J: 19 JjA^I" S C 1 ^ . ^ i 4 ocoil^ 
[0 0 3 2] 

m2<n>/'^yy r /M^^m2 c S-^LT. v ;^ 3^ 7 r -^^ ^^{^^^[(T^^ff^® 

. mL\immmn^ ( multiplier accunuiator =mac) . m-mm^mn^w 

(ALU) . -7 T >'^;i' • ( funnel shifter) ^ \£y V^^mW^tm 

[ 0 0 3 3] 

IEl3-e{i. 7 - F t LT 3 2 e-y h ^^fTS 2o<7)Ix~>';^^ 1 7i5j;?/l 8*^ 
^ 2 0<^rK^^a ( operator units ) i S^^Vl 6 ^g^;? *tT V^i> « d tl P> 

7 3^ -e^oT'b i < . ikti^§5. AND/OR?t^§| ( operator) ^<Dj:o^i£ 

i)K icr)f?!|-e{iy^- -7 7- K(i 1 6 If .7 htl-e^-^o l^oT. Vv;^ iJ' 1 7 <?)± 
e^^SS-fifg^^m ] 5 <7)Jll A^7lBfli:^^;?tL. Ui^'X^l 7 <7>T^^^iimn 

^mi 60^1 A.tJlil <!:m^? tLTv^So Vyy.i' 1 8 <o±'(iz:^5>{i?^» 

^Sl 5<7)^2A;t)1R!li:^^?tl. l-vT.iJ' 1 8 cOT<£¥^(i?$^^m 1 6 <?>^S 

i-^o tS^^Wi 5<7)ai;t7ffi!|{i»3 1 9 «7)±^^55'i^^^n. 

[0 0 3 4 ] 



(16) 1$^2 00 1 -5 1 69 1 6 

- Mi 8 k: y ^ ^-^tf o 4 ■o<DmnmW. 21. 22. 23. ^J:i/24 Tbmk. h 

•Ci/^-&o ^->'>^^ 2 0 i5J:0^2 5 (^4 o<7>/N-- h #7g#^S2 K 2 2. 2 
3, i3j:i7 2 4 (:iA;t;^»'S-«^-r*y6^ #?^#^m2 1 , 22> 23.^J:U='2 

[0 0 3 5] 

lasti. 1113 lcJ:^*«i^ni$r:^i-o i i-e^^^#^m(i^#f| 2 9 ^ J: 3 0 
-C^^o *»f|2 9i3 J:0f3 0 (i^J^ff. #^n;i)*£:^>6^3 2 If-;' h-C*):i> 1 6 

[0 0 3 6] 

P->'7. ^ {i-t-<T 1^ iJ' 7 r -r )K7)— f3-e^ 19 . ^M.<Dmitz it^VVT. 9 

-5> i?) # I! T ^ o 
[0 0 3 7] 

PT7'V -Jr- V 3 ^-t^isv^T. J: ;i> X - ^iJ!!i3S^S<7) 3 2 'tfy h 7- F 
[0 0 3 8] 

1 <^)7^^ --7^^ F{4 3 2 e y h 7- 2 o<7) 1 6 tf h^N- 7 7- F'fii{C:g'tt 

^0*2 >y i5' $ *L;t y Mi 3 2 tf y h 7 - 4 o<7) 8 H h (/^ 



(17) #^2 0 0 1 -5 1 6916 

[ 0 0 3 9 J 

K^mrr^^t'b^'^^i>i}K ^ti^^co-t-y y\±%m. wm. mn. mn. m<D 

10 0 4 01 

^ ^^-7 7 ^'V'J7.if 4 3 li-b-y ff^o «T±;6^i9 ^y ^^ :^~7^yxi 

V ^ T^'r -i V f^yo-M-j Y ( sticky overflew bit ) , r K 

/-^VT. ^ :t — >'^:7 D — e y h ( advanced overiHcw bit ) ^ y^ — T Y 

/^>7. h:^-/^ytJ-\£y Y ( sticky overflew bit ) ^i'^<r>y ^ V <r)\1o,K^ 
y V-^^i,o T Y 7. y ^ - x:i ~ }£ y Y\±^ Wi^^'^t)^ r^^d < J 
j^yu-^^\:^^^fz^^\z^iy Y^fi. flbOV- KtidiLTa. itm^Wit^ 

(omtitm-f^o ::-<Dy^ifitn%^^m^W.W\^fi^o 7.7- y^~^-^^y 
u~\£y Y\t. :t - 7 n - tf > y t V^iv^bo ^.H-h 2 o(Dy y ^ 

[ 0 0 4 1 ] 

/^yxj-tfziiTyryT:j-^jmn-r&lkmmw.4 4 H J: ^T&^-e^ 
«>o nmmm4 4m\in^i^^^-r^m^ii. m>^<oy^^ httzn^^-yu'- f 



(18) 1^^2 0 0 1 -5 1 69 1 6 

[0 0 4 2] 

^ <<DD SPmM<r>m'^X. v>fc»9>-?>#ll/^.y 7 T ( circular buffer ) pg^ 
>f y^^^^^y y r(0^*:>y)KmM'ti>m^. C P Uti*V y^^yiy 7 tO^M 

(0 2/^M h i 'b^'S:oT\/^^,J^'^. #3^/^-7 :7 t<7)^M 1^-9) »}#x.'l.7t«6»c. ft 

m-^'i=xt>^£ <X\t^j:h-^£^^o ^<y y T<D^^i)^2"X^:h^j:h^i. < t \ 

[ 0 0 4 3] 

m7K. yyi^V- Y%^^-^7.^i^\^XV'J 7.9 y 7 A 1 l^^^^ittTV^^^ 
1 ^^-fo -r-^ftkSSSfi. a;aT FP;^ 3 1 c . ^N'5'-7r:g3 1 aisJ: 

tLtc J: 19 SJar Klx:^ 3 1 c lir Vl- 7 u~Jx 9 (D 1 ^K^m^fi. ^-^y y rS: 
3 1 ai^^^^^y y r ^ y^y 9 7 3 1 b (i-^-ti-etLtS 2 t Yvt. W7.d'<r>±. 

[ 0 0 4 4 ] 

^ffi^>'^' -7 7 T $iJffl^M 3 2 ai/ vT. ^ 3 1 a . 3 1 b . ^5 J: 1/ 3 1 c 
tLTv^^o -7 7 11^1-^ n - K/^&.^$)JtP^m 3 3 fi. fim^ES 2. 

3 l-vT^'-hX-rSi t ^-C§;5>o C PU<^i^^^^T^E*i#SB#-f-3 4-e^2' 

[ 0 0 4 5 J 



(19) #^2 00 1 -5 1 6916 

y r )i<Di^Uiy iz^Mi^fix\^^^±^^ z.<r>T y r ^ )P 

\t-r-^\^'J7.^yT^ )V 2 t mmo)ii<o^^ho ^-oX^-^y^f- ^ 3 1 a*5<J: 

mm-T^'ty.-r^:iti)m^Kti:^o ^ :^r7 ^ y^^-^^ ^ - ^ 3 1 bii:a-7-tr 

X ^ilii-i >ry ^ y.^^y ^- 3 1 b$-S/gT h^l^y^y^y^ 

-^3 1 c (liD^-rs it J: »9=ffdo #^^-?:/7Td^'iJ^ii!>S^^';{i. mk.ii 

:^y^y hXi^^-r^o ^ LT^ > 7^ y ■> y.V~J y.^ 3 3 b ^/^yyT^\y~Jy 
^ 3 1 b hitm^^o Lv^?^ ^ y T y y^-^u\z >J -b y f-TS 

o :^y-ty h ^MML. ^(D^Mn^hfi^^ y^y ^ y^t^^^y 7TSJ:i9'f>;gv^ 

-J<Afigifta<]H, #Jii6<j'&^^^Li:i#3^^-?.y ■7T$-^-;' t't 9 C FT So 
[ 0 0 4 6] 

m^VL^(DX^-fj:mM.^^yyr^7i^'tti^. ^(D^^yyT\t\3\^ b2.. . . 

( starting index ) » 0 $-#;?J0 1 LT/^' -7 r ^<^T -b;^ ^ ^ P> {J 

. :R^ac7) 2 o<7)-t;i- b 1 i3 iO^'b 2 . ^ il/ti ^ < -tr ;i^;6^— ^Jic r iJ' -t;^ 

>{>M«ffl?*iS^^(f^ f /c(i:t 7-tr y ^*«S-^-e*S'Sr^>{^> y-Fb8=Sr*^ 
t-r-5>^y;i'V- FT^' -lr><.{iSl2<7>'7- FtLTy-Fb l{::T^^-fey?.L=&< 
T(i'^^^</>o 7- Fb ] Fb 8 LTil^mjli^&Irt ^ tiTv^ ^(/^coT- 

> a- F/^&.^$yiiNl^S3 3 (i^^H^T^SS 4 ic^2<?)^^$r|&^f LT. ^1 



(20) 4^200 1 -5 1 69 1 6 

■^^ ^ Jl^'^KU- Kb SKT^-iz:^^-t. ^\^m<'^^ ^ ~ Kb 1 KT 

tz\t^mir:btz^K. 2ocoTi5'-t:7.-it-f ^Ji^^^'t^^S-e^^o Mii^^ -7 7 r J±— 
[0 0 4 7] 

SI 2<7)T KV- v> i^-t- K. V>:bi9)^tr y hK^T VU-yy^ ( bit reverse 
addressing) ^m&i^^-to ^iHtM^y-V^^^ (FAT) Kio\.>X±K 

LTi5 19 > t: -^^ - Mx^if^J^T F 1/ X 3 5c. ^M^^ 35a. 

idJ:z/^yry^:^35h ir^m-T^o ^mi^ii. ■r^X<Dy'^^ ^ - ^ tir Kl/ 

[0 0 4 8] 

YV7.-^^m^^ 3 9 T'^■t*^ ^ tllijD^^ 3 6 . 3 8 *5 J: i/R^:^ 

T^^^y 9 Z (il)D^§§3 6 l:i J: i9^ll-f-3 5 a ^ o T h ^ > <; ^ 
> ^ ( post-increment ) i^^^o ^ ^ y 7.\t'§MWhtm.m IV^m^'^^ 

. 7 n = 0 mlcM LT. tf .y h n =^ e y h (m - n) 

-r^o ^CT-mti-f yf-Ji^T.f^'y:^-^ 3 5 b <7)5 ;? =Sr:^-ro ^S3 1 ii^^.^ 
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